The metallurgical understanding of the deformation processes during the fabrication of non-oriented electrical steels plays a key role in improving their final properties. Texture control and optimization in these steels is critical for the enhancement of magnetic properties. The aim of this work was to study the texture evolution of six non-oriented experimental silicon steels grades during hot rolling. These steels were low carbon steels with a silicon content varied from 0.5 to 3.0 wt%. The first rolling program was performed in the austenitic (γ-Fe) region for the steel with a 0.5 wt% of silicon content, while the 1.0 wt% silicon steel was rolled in two-phase (α-γ). Steels with higher silicon content were rolled in the ferritic (α-Fe) region. The second rolling program was performed in h α-Fe region. Samples of each stage were obtained and analyzed by means of Electron Backscatter Diffraction (EBSD). Findings suggested that the texture was random and heterogeneous in all samples after 60% of rolling reduction due to the low deformation applied. After the second rolling program, localized deformation and substructure grains near to surface were found in all samples. Goss {110}<001> component was found in the 0.5 and 1.0 wt% silicon steels. It is due to the thermomechanical conditions and the hot band microstructure achieved during the first program. Moreover, α < > RD γ < > D f b presented a considerable increment as the silicon content increases. Future research in this direction will be related to the texture evolution during the cold-work rolling program.
Introduction
Non-oriented silicon steels are the most used magnetic soft material due to their low core loss and high permeability. Their use is focused in electrical machinery such as motors, generators, etc. The proper alloying, thecontrol of the grain size and texture are mechanisms to obtain the desired magnetic properties [1] [2] [3] [4] . Physical-metallurgical methodologies, such as the control of hot band microstructure and crystallographic texture have been used to improve high magnetizing ability at a constant level of core loss. Moreover, it is well known the effect of the hot band microstructure in the crystallographic texture, and consequently, in the final product. Optimization of the hot rolling practice holds the key to a cheaper and easiest way to influence the hot band microstructure [2] [3] [4] [5] .
In terms of texture, Goss component ({110}<001>) is important due to the easiest magnetization direction <001> which is parallel to the sheet surface, whereas the -fibre texture ({111}<uvw>) needs to be avoided [6] [7] [8] . However, during the hot rolling of nonoriented silicon steels, the desired texture components are the cube {001} <011> and rotated cube {001} <110> because they are the second best substitute for the ideal texture [9, 10] .
The aim of this work was to study the texture evolution of six experimental silicon steel grades after hot rolling schedule using Electron Back-Scattering Diffraction (EBSD), in order to relate the final texture to the thermomechanical conditions and alloying content used during this research.
Experimental Procedure
The experimental silicon steel grades used in this work were hot rolled to a final thickness of 2mm following the schedule shown in Figure Texture of all samples was measured by means of EBSD technique using a DigiView IV camera connected to a JEOL JSM-6510LV scanning electron microscope (SEM). A 1mm 2 area was scanned in all samples in the normal and transversal (near surface) direction. The step size employed was selected based on the average grain size. Grain size analysis was performed using the average grain size given by the OIM data analysis software. The grain size measurement is based on the misorientation angle between grains. Texture was analyzed using Orientation Distribution Functions (ODF's).
In order to quantify the texture of each sample, a comparison of the intensity of the components was performed.
Results and discussion

Grain size analysis
It is well established that larger ferrite grain size in hot band is one of the most important factors for the final magnetic performance of non-oriented electrical steels [1] [2] [3] [4] [5] [7] [8] [9] [10] .
Moreover, grain size prior to the final cold rolling stage is important for the development of the Goss component in these steels [5, 9] . Figure 3 shows the average grain size obtained during the first rolling program by means of the OIM analysis. The grain size growth as the silicon content increases, however, the largest grains were found in the S25 sample, while a major quantity of smaller grains was found in the S30 specimen.
This behavior continued during the second rolling program (as seen in Figure 4 ).
However, the microstructure in the bulk section of all samples consisted of equiaxied grains, while highly deformed and substructured grains were found in the regions near to the rolling surface(as seen in Figure 5 ). The presence of smaller grains indicates the beginning of recrystallization. Figure 6 shows the ODF's in  2 =45° for all samples. Texture was random in all samples after the first rolling program. It was due to the deformation applied (60% reduction) which was not enough to modify the crystal orientation [6] . Table 2 summarized the intensities of the principal components found in the samples. Samples S05, S10 and S15 showed <110> oriented components. While <111> oriented components were presented from the samples S05 to the S20.
Texture analysis
An increment on the cube and rotated cube texture components (α f b ) was observed after the second rolling program (see Figure 5 and Table 3 ). An increase on the f h γ f b w also found. These two fibers were expected to present an increment after a 70% thickness reduction [8, 9] . Samples S25 and S30 showed the highest intensities of components within these fibers. Goss component was found only in the S05 and S10. As mentioned above, the first rolling program of these two steels was performed in -region and intercritical temperature, which indicates that rolling in these zones facilitate to achieve the desired texture components [2] . Moreover, higher texture intensities were found in the near surface, rather than in the bulk section, due to the higher deformation produced by shear stress between the rolling rod and the sample (see Table 4 ).
Conclusions
The results of the experiment to investigate the effect of the texture evolution of six nonoriented experimental silicon steels grades during hot rolling obtained the following conclusions:
 The larger grain size was obtained in the S25 (2.5 wt% silicon content) after the two rolling programs, which indicates an improvement in the magnetic properties. The second rolling program produced equiaxed grains in the bulk section.
Recrystallization starts until the second rolling program, in which deformed and substructured grains were found near to the rolling surface.
 The first rolling program produces a random texture in all samples. Evidence of Cube and rotated Goss texture components was found in the samples rolled in the region and  region.
 Texture improvement was found in all samples after the second rolling program.
Rolling in g-region and a + g during the first program presents a positive effect in the formation of Goss component in the samples S05 and S10. The intensity of cube and rotated cube components was improved as the silicon content increases.
 As far as the global results from this work, the best grain size and texture were found in the sample S25. Further work to be published will be focused in the texture evolution during cold-work rolling program, and the results will be related with the final hot band microstructure achieved in the hot rolling program.
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